Monoclonal antibodies that recognize calcium-dependent structures of human thrombospondin. Characterization and mapping of their epitopes.
Monoclonal antibodies (mAbs) raised against reduced and alkylated thrombospondin (TSP) were screened for the ability to react with Ca2+-replete TSP versus EDTA-treated TSP. Two mAbs designated A6.1 and D4.6 were found to react much more strongly with TSP after EDTA treatment. The dissociation constants for these mAbs were measured in 5 mM EDTA and found to be 6 X 10(-10) M for A6.1 and 7 X 10(-9) M for D4.6. Binding to A6.1 was undetectable in the presence of 1 mM Ca2+ while binding of D4.6 occurred with about 100-fold lower affinity. The Ca2+ concentration dependence of A6.1 binding was broad with a midpoint near 50 microM free Ca2+ while that of D4.6 showed a sharp transition below 0.1 microM. Upon dialysis of EDTA-treated TSP into Ca2+ containing buffer, the binding of the mAbs was prevented or decreased, indicating reversibility of the conformational transition induced by the initial removal of Ca2+ . Mg2+ can compete with the Ca2+ binding sites involved in mAb binding, but TSP dialyzed from Ca2+ into Mg2+ binds the two mAbs as well as EDTA-treated TSP, indicating that Mg2+ cannot maintain the Ca2+-replete structure of TSP. The proteolytic fragments of TSP with which the two mAbs react were determined by probing Western blots of digests of TSP with the mAbs. A6.1 reacts with the 70-kDa fragment generated by chymotrypsin in EDTA which contains the interchain disulfide bonds of TSP and the binding site(s) for type V collagen (Mumby, S. M., Raugi, G. J., and Bornstein, P. (1984) J. Cell Biol. 98, 646-652). D4.6 reacts with fragments of 140 and 120 kDa found in digests of Ca2+-replete TSP which are absent from digests in EDTA. Electron microscopy of rotary shadowed, carbon-coated replicas of TSP mAb complexes confirms the Ca2+ sensitivity of mAb binding and has been used to localize the epitopes for both mAbs on the three-dimensional structure of TSP.